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(54) DISK DRIVE APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent damage to 
driving coils by heat generated from an actuator driving 
coil or a spindle motor driving coil, and deterioration of 
optical characteristics and curving of recording heads 
because of thermal expansion of optical system parts 
such as lenses or the like. 

SOLUTION: The apparatus includes a spindle motor 2 
for rotating a recording disk 101 , an optical pickup 3, a 
servo means 10 and resistance value- measuring means • 
(AMP1-AMP4 and AMPm1-AMPm2) for measuring a 
resistance value of driving coils of the spindle motor 2 
and optical pickup 3. The servo means 10 lowers a 
rotational speed or a servo gain of the spindle motor 2 

thereby restricting a heat generate amount When the :::::i^::::::x::::::-x:::::::::x:::::::::x::>:x:::::x^::::::x 

resistance value measured by the resistance value-measuring means is not smaller than a 
predetermined resistance value. 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To prevent damage to driving coils 
by heat generated 

from an actuator driving coil or a spindle motor driving 
coil, and 

deterioration of optical characteristics and curving of 
recording heads because 

of thermal expansion of optical system parts such as lenses 
or the like. 

SOLUTION: The apparatus includes a spindle motor 2 for 
rotating a recording 

disk 101, an optical pickup 3, a servo means 10 and 
resistance value- measuring 

means (AMP1-AMP4 and AMPml - AMPm2 ) for measuring a 
resistance value of driving 

coils of the spindle motor 2 and optical pickup 3 . The 
servo means 10 lowers a 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To prevent damage to driving coils 
by heat generated 

from an actuator driving coil or a spindle motor driving 
coil, and 

deterioration of optical characteristics and curving of 
recording heads because 

of thermal expansion of optical system parts such as lenses 
or the like. 

SOLUTION: The apparatus includes a spindle motor 2 for 
rotating a recording 

disk 101, an optical pickup 3, a servo means 10 and 
resistance value- measuring 

means (AMP1-AMP4 and AMPml-AMPm2) for measuring a 
resistance value of driving 

coils of the spindle motor 2 and optical pickup 3 . The 
servo means 10 lowers a 

rotational speed or a servo gain of the spindle motor 2 
thereby restricting a 

heat generate amount when the resistance value measured by 
the resistance 

value -measuring means is not smaller than a predetermined 
resistance value. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the disk drive equipment which performs record and 

playback of the information signal over record disks, such as an optical disk. 

[0002] 

[Description of the Prior Art] Conventionally, the disk drive equipment which performs record and 
playback of an information signal to record disks, such as an optical disk, is proposed. In this disk drive 
equipment, a record disk has a part for a core held, and rotation actuation is carried out. And an optical 
pickup counters the record disk by which rotation actuation is carried out in this way, and is arranged. 
This optical pickup has the light source like semiconductor laser, and irradiates the flux of light emitted 
from this light source at the signal recording surface of a record disk. And while the writing of the 
information signal to a record disk is made according to this flux of light, read-out of the information 
signal from this record disk is made by the reflected light from the record disk of this flux of light. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, the above disk drive equipments have the source 
of generation of heat like the actuator which an optical pickup has, and the spindle motor for carrying 
out rotation actuation of the record disk. 

[0004] That is, an actuator attaches a drive coil in the moving part in which the objective lens which the 
flux of light from the light source is condensed on a record disk, and is irradiated was attached, is 
arranged into the field in which a magnetic circuit forms this moving part, and is constituted. In this 
actuator, by supplying a drive current to a drive coil, this drive coil produces driving force in an 
operation with the field which a magnetic circuit forms, and moves moving part. Therefore, in this 
actuator, there is generation of heat in a drive coil. 

[0005] Moreover, a spindle motor is arranged into the field which the magnetic circuit in which the drive 
coil was prepared in Rota or a fixed side, and this drive coil was prepared in a fixed side or Rota forms, 
and is constituted. In this ASUPIN dollar motor, by supplying a drive current to a drive coil, this drive 
coil produces driving force in an operation with the field which a magnetic circuit forms, and rotates 
Rota. Therefore, in this spindle motor, there is generation of heat in a drive coil. 
[0006] And when it generates heat until the drive coil of such an actuator and the drive coil of a spindle 
motor serve as an elevated temperature, there is a possibility that damage on this drive coil, degradation 
of the optical property by optical-system components, such as a lens, carrying out thermal expansion, 
and the curve of a record disk may occur. Moreover, the life of a lamp like semiconductor laser will be 
contracted. 

[0007] Then, this invention is proposed in view of the above-mentioned actual condition, and tends to 
offer the disk drive equipment by which degradation of the optical property by optical -system 
components, such as damage on this drive coil by the heat emitted from the drive coil of an actuator or 
the drive coil of a spindle motor and a lens, carrying out thermal expansion and the curve of a record 
disk were prevented. 
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[0008] 

[Means for Solving the Problem] In order to solve an above-mentioned technical problem, the disk drive 
equipment concerning this invention The rotation actuation device which holds a record disk and carries 
out rotation actuation, The flux of light which semiconductor laser and this semiconductor laser emit 
according to the above-mentioned rotation actuation device The optical pickup which performs the 
record or playback of an information signal to this record disk by having the objective lens which 
irradiates the record disk by which rotation actuation is carried out, and the actuator which controls the 
location of this objective lens, and irradiating this flux of light at a record disk, A servo means to 
perform servo actuation which controls actuation of the actuator of this optical pickup and controls the 
location of this objective lens according to the physical relationship of an objective lens and a record 
disk, It has a resistance measurement means to measure the resistance of the drive coil for obtaining the 
driving force in an actuator. A servo means When the resistance measured by the resistance 
measurement means is beyond predetermined resistance, it is characterized by lowering to the maximum 
minimum of the range where an error does not generate servo gain. 

[0009] Moreover, in the disk drive equipment concerning this invention, a servo means is good also as 
stopping tracking servo actuation, when the resistance which does not perform read of the information 
signal from a record disk, and is measured by the resistance measurement means is beyond 
predetermined resistance. 

[0010] Furthermore, in the disk drive equipment concerning this invention, when the resistance w hich 
establ ishes a servo means to control the rotational speed of a record d isk, andls measured by the ' 
tesislaiice meaJJUiement means with this servo means is beyond predetermined resistance, it is good also 
as lowering the rotational speed of a record disk. 

[001 1] In these disk drive equipment, when a temperature rise occurs by generation of heat in an 
actuator, the current supply source to the drive coil of this actuator is decreased, calorific value 
decreases, and temperature descends. 

[0012] And a resistance measurement means the disk drive equipment concerning this invention 
measures the current value of the drive coil for obtaining the driving force in the spindle motor of a 
rotation actuation device, and driver voltage and a reverse electromotive voltage, and calculate 
resistance establishes, and when the resistance measured by this resistance measurement means is 
beyond predetermined resistance, a servo means control the rotational speed of a record disk is 
characterized by to lower the rotational speed of a record disk until this resistance becomes under this 
predetermined resistance. 

[0013] In this disk drive equipment, when a temperature rise occurs by generation of heat in a spindle 
motor, the current supply source to the drive coil of this spindle motor is decreased, calorific value 
decreases, and temperature descends. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, 
referring to a drawing. 

[0015] The disk drive equipment concerning this invention is equipment which performs the record or 
playback of an information signal to this optical disk, using an optical disk as a record disk. 
[0016] As this disk drive equipment is shown in drawing 1 , the rotation actuation device 1 which holds 
a part for the core of an optical disk 101, and carries out rotation actuation is arranged, this rotation 
actuation device 1 - rotation - it has disk table la which is supported operational and holds a part for 
the core of an optical disk 101, and the spindle motor 2 which carries out rotation actuation of this disk 
table la, and is constituted. 

[0017] And this disk drive equipment has the optical pickup 3. This optical pickup 3 builds in the 
semiconductor laser which is not illustrated as the light source. This optical pickup 3 makes the flux of 
light which semiconductor laser emits inject through an objective lens 4, and makes it condense, the 
direction of a path of an optical disk 101 in which this objective lens 4 intersects perpendicularly in the 
direction of an optical axis, and the direction of an optical axis with a biaxial actuator -- migration - it is 
supported operational. This biaxial actuator has the focal coil Lf for generating the driving force which 
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moves an objective lens 4 in the direction of an optical axis, and the tracking coil Lt for generating the 
driving force which moves this objective lens 4 in the direction of a path of an optical disk 101, and is 
constituted. 

[0018] This optical pickup 3 reads an information signal from this optical disk 101 by irradiating the 
flux of light which semiconductor laser emits on the signal recording surface of the optical disk 101 in 
which rotation actuation is carried out by the rotation actuation device 1, and writing an information 
signal in this optical disk 101, or detecting the reflected light of this flux of light from this signal 
recording surface. 

[0019] the direction of a path of the optical disk 101 held at the rotation actuation device 1 according to 
the migration actuation device 5 in which the optical pickup 3 serves as a migration actuation means — 
migration - it is made that it is operational. That is, this optical pickup 3 is supported by the guide shaft 
6 movable along with this guide shaft 6. And along with the guide shaft 6, migration actuation of this 
optical pickup 3 is carried out by the thread motor 7. In addition, the location of the optical pickup 3 is 
detected by the hall device etc. 

[0020] The electrical signal with which the optical pickup 3 read the information signal, and was 
obtained from the optical disk 101 is sent to RF amplifier 8. This RF amplifier 8 generates a servo error 
signal from the sent signal, and sends it to the servo circuit 10 while it amplifies the signal sent from the 
optical pickup 3 and sends it to RF processing circuit 9 as a RF signal. RF processing circuit 9 is 
controlled by CPU (central processor unit)l 1 used as a control means, performs predetermined signal 
processing to a RF signal, and sends it to a data decoder 12. A data decoder 12 decodes the signal sent 
from RF processing circuit 9, reproduces the information signal currently recorded on the optical disk 
101, and sends it to the external host computer 14 through an interface 13. 

[0021] On the other hand, the servo circuit 10 controls the biaxial actuator driver 15 which is controlled 
by CPU1 1 and drives a biaxial actuator based on the sent servo error signal, the thread driver 16 which 
drives the thread motor 7, and the spindle driver 17 which drives a spindle motor 2. The biaxial actuator 
driver 15 controls the supply current to the focal coil Lf and the tracking coil Lt. 
[0022] A servo error signal is a signal including the information about the relative-position relation and 
relative velocity with a recording track on the signal recording surface of the flux of light and the optical 
disk 101 which are injected from the optical pickup 3. That is, the focal error signal of this servo error 
signal is the distance of the direction of an optical axis of this flux of light of the focus of the injection 
flux of light of the optical pickup 3, and the signal recording surface of an optical disk 101, i.e., the 
signal corresponding to focal gap. Moreover, the tracking error signal of the servo error signals is the 
distance of the direction of a path of this optical disk of the optical axis of the injection flux of light of 
the optical pickup 3, and the recording track of an optical disk 101, i.e., the signal corresponding to a 
truck gap. These focus error signal and a tracking error signal serve as criteria of a drive of a biaxial 
actuator, and turn into a signal for completing a focal gap and a truck gap as 0, respectively. Moreover, 
DC offset component of a tracking error signal is equivalent to the amount of gaps with the average 
location of the recording track which the flux of light injected from this optical pickup 3 to the optical 
pickup 3 follows, and serves as criteria of a drive of the thread motor 7. Furthermore, the clock signal 
extracted from a RF signal supports the linear velocity of the recording track to the flux of light injected 
from the optical pickup 3, and serves as criteria of a drive of a spindle motor 2. 
[0023] That is, a biaxial actuator, the thread motor 7, and a spindle motor 2 are driven based on the 
servo error signal which corresponds, respectively. And CPU1 1 can control the rotation operating speed 
of the optical disk 101 by the rotation actuation device 1, and the migration operating speed of the 
optical pickup 3 by the migration actuation means, respectively, and can control the relative velocity of 
the flux of light and the optical disk 101 which are injected from the optical pickup 3. 
[0024] In addition, the thread motor 7 is used also in the so-called seek operation which moves the 
location of the optical pickup 3 to the location corresponding to another recording track from the 
l^qfttion corresponding to a certain recording track at high speed. 

[0025] And the 1st sense resistance Rl which detects the current value of the focal coil Lf is connected 
to this focal coil Lf at the serial. The potential difference of the both ends of this 1st sense resistance Rl 
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is taken out by 1st differential -amplifier AMP 1, and is sent to CPU1 1 through an A/D converter as an 
output of this 1st differential-amplifier AMP1. 

[0026] Moreover, the 2nd sense resistance R2 which detects the current value of the tracking coil Lt is 
connected to this tracking coil Lt at the serial. The potential difference of the both ends of this 2nd sense 
resistance R2 is taken out by 2nd differential-amplifier AMP2, and is sent to CPU1 1 through an A/D 
converter as an output of this 2nd differential-amplifier AMP2. CPU1 1 measures current values II and 
12 from the output of the 1st and 2nd differential amplifier AMP1 and AMP2 by which A/D conversion 
was carried out. 

[0027] Furthermore, the potential difference VI of the end winding of the focal coil Lf is taken out as an 
output of 3rd differential-amplifier AMP3, and the potential difference V2 of the end winding of the 
tracking coil Lt is taken out as an output of 4th differential-amplifier AMP4. A/D conversion of the 
output of these 3rd and 4th differential amplifier AMP3 and AMP4 is carried out, and it is sent to 
CPU11. 

[0028] And CPU1 1 computes the resistance of the focal coil Lf by Vl/Il, an d comput es the resi stance of 
the tracking c oil Lt by V2/I2 . When the resistance of these coils Lf and Lt is beyond predetermined 
resistance7CPTJl 1 judge s that these coils Lf and Lt are elevated temperatures, and performs actuation of 
either the following (a) thru/or (c). " ~"~ — "" 

[0029] (a) Lower to the minimum within the limits to which an error does not come out of the servo gain 
of focus servo actuation or tracking servo actuation. 
[0030] (b ) Lower the rotational speed of a spindle motor 2. 

[003 1] (c) About the tracking coil Lt, if the information signal from an optical disk is not read (lead), 
suspend tracking servo actuation. Moreover, if it becomes during read-out of an information signal, time 
amount which stops tracking servo actuation in seek operation will be lengthened as much as possible. 
[0032] That is, in this disk drive equipment, CPU1 1 suppresses generation of heat from these coils Lf 
and Lt by the fall of servo gain, the fall of the drive rotational speed of a spindle motor 2, or halt of 
tracking servo actuation, when the focal coil Lf or the tracking coil Lt generates heat and it has become 
the temperature beyond predetermined temperature. These actuation may perform any first, when only 
any one may be performed and it performs two or more actuation, and it may perform two or more 
actuation to coincidence. 

[0033] In addition, CPU1 1 reduces the frequency of the clock signal currently used as signal processing 
or criteria of time amount measurement according to this, when the relative velocity of the flux of light 
and the optical disk 101 which are injected by the fall of the rotational speed of a spindle motor 2 etc. 
from the optical pickup 3 falls. 

[0034] Thus, in this disk drive equipment, compaction of the life of the semiconductor laser of the 
optical pickup 3 is avoided, and the curvature return by heat deformation of the record disk 101 is 
suppressed. 

[0035] And CPU1 1 will be returned to an initial state about servo gain, the rotational speed of a spindle 
motor 2, etc., if the temperature of each coils Lf and Lt fully falls. 

[0036] And in this disk drive equipment, the 3rd sense resistance Rm which detects the drive current of 
a spindle motor 2 is connected to the spindle driver 17. The potential difference of the both ends of this 
3rd sense resistance Rm is taken out by the 5th differential amplifier AMPml, and is sent to CPU1 1 
through an A/D converter as an output of this 5th differential amplifier AMPml. CPU1 1 measures a 
current value Im from the output of the 5th differential amplifier AMPml by which A/D conversion was 
carried out. 

[0037] Moreover, the potential difference Vm of the end winding of the drive coil of a spindle motor 2 is 
taken out as an output of the 6th differential amplifier AMPm2. A/D conversion of the output of this 6th 
differential amplifier AMPm2 is carried out, and it is sent to CPU1 1. 

[0038] Furthermore, CPU1 1 measures the reverse electromotive voltage Ve by calculating the reverse 
electromotive voltage Ve from the rotational speed Kt of a spindle motor 2, or cutting driver voltage, 
and measuring the potential difference Vm. 

[0039] CPU1 1 computes the resistance of the drive coil of a spindle motor 2 by (Vm-Ve)/Im, judges it 
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that this drive coil is an elevated temperature when the resistance of a drive coil is beyond 
predetermined resistance, and performs actuation of either the following (a) or (b). 
[0040] (a) Cut the driving force of a spindle motor 2, turn disk table la and an optical disk 101 by 
inertia, and in order to maintain rotational speed, resume the drive by the spindle motor 2 in the place to 
which the rotational speed of this optical disk 101 fell to a predetermined rotational speed. 
[0041] (b) With the rotational speed of a spindle motor 2 lowered, move until temperature falls. 
[0042] These actuation may perform any first, when only either may be performed and it performs both 
actuation, and it may perform both actuation to coincidence. 

[0043] CPU1 1 reduces the frequency of the clock signal currently used as signal processing or criteria of 
time amount measurement according to this, when the relative velocity of the flux of light and the 
optical disk 101 which are injected by the fall of the rotational speed of a spindle motor 2 from the 
optical pickup 3 falls. 

[0044] Thus, in this disk drive equipment, compaction of the life of the semiconductor laser of the 
optical pickup 3 is avoided, and the curvature return by heat deformation of the record disk 101 is 
suppressed. CPU1 1 will return the rotational speed of a spindle motor 2 to an initial state, if the 
temperature of the drive coil of a spindle motor 2 fully falls. 
[0045] 

[Effect of the Invention] As mentioned above, in the disk drive equipment concerning this invention, 
when a temperature rise occurs by generation of heat in an actuator or a spindle motor, by decreasing the 
current supply source to the drive coil of this actuator or a spindle motor, calorific value is decreased 
and temperature is dropped. 

[0046] That is, the disk drive equipment by which degradation of the optical property by optical -system 
components, such as damage on this drive coil by the heat emitted from the drive coil of an actuator or 
the drive coil of a spindle motor and a lens, carrying out thermal expansion of this invention and the 
curve of a record disk were prevented can be offered. 



[Translation done.] 
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